Can obsessions drive you mad? Longitudinal evidence that obsessive-compulsive symptoms worsen the outcome of early psychotic experiences by Dael, F. van et al.
Can obsessions drive you mad? Longitudinal
evidence that obsessive-compulsive
symptoms worsen the outcome of early
psychotic experiences
Van Dael F, van Os J, de Graaf R, ten Have M, Krabbendam L, Myin-
Germeys I. Can obsessions drive you mad? Longitudinal evidence that
obsessive-compulsive symptoms worsen the outcome of early psychotic
experiences.
Objective: Although there is substantial comorbidity between
psychotic disorder and obsessive-compulsive disorder (OCD), little is
known about how these clinical phenotypes, and their subclinical
extended phenotypes, covary and impact on each other over time. This
study examined cross-sectional and longitudinal associations between
both (extended) phenotypes in the general population.
Method: Data were obtained from the three waves of the NEMESIS-
study. A representative population sample of 7076 participants were
assessed using the composite international diagnostic interview (CIDI)
at baseline (T0), 1 year later at T1 and again 2 years later at T2.
Results: At T0, a lifetime diagnosis of psychotic disorder was present in
1.5% of the entire sample, in 11.5% of the people with any OC
symptom and in 23.0% of individuals diagnosed with OCD. OC
symptoms at T0 predicted incident psychotic symptoms at T2.
Similarly, T0 psychotic symptoms predicted T2 OC symptoms. The
likelihood of persistence of psychotic symptoms or transition to
psychotic disorder was higher if early psychosis was accompanied by
co-occurring OC symptoms, but not the other way around.
Conclusion: OCD and the psychosis phenotype cluster together and
predict each other at (sub)clinical level. The co-occurrence of
subclinical OC and psychosis may facilitate the formation of a more
toxic form of persistent psychosis.
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Significant outcomes
• The obsessive-compulsive disorder and psychosis phenotype cluster together and predict each other
at clinical and subclinical level.
• When psychotic symptoms are accompanied by obsessive-compulsive symptoms, the risk for
transition to psychotic disorder with need for care is increased.
• This knowledge may be helpful for clinicians in decision-making for early interventions and follow-up.
Limitations
• Despite the large sample, numbers are quite low in some of the longitudinal and more complex
interaction models.
• Obsessive-compulsive (OC) symptoms may be underreported with the used questionnaire composite
international diagnostic interview (CIDI).
• Information is lacking on the role of speciﬁc psychotic symptom dimensions (positive, negative
disorganizational symptoms) on comorbdity with OC symptoms.
• The 3- year longitudinal follow-up is relatively short.
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Introduction
Although the co-occurrence of obsessive-compulsive
disorder (OCD) and schizophrenia has been
reported consistently for more than a century (1),
reports are less consistent with regard to the extent
of this comorbidity (2). Reported rates of schizo-
phrenia in OCD patients vary from 4.0% to 12.2%
(3–5), and the reported prevalence of OCD in
subjects with schizophrenia ranges from 1.1% to
59.2% (6, 7). Many factors may contribute to
heterogeneity in reported results. In clinical studies,
diagnoses were based mostly on diagnostic hierar-
chy as deﬁned in DSM, thus excluding, for example,
obsessions that in content were related to any other
Axis 1 disorder. Two studies, assessing lifetime
occurrence of OCD and schizophrenia in a general
population sample without hierarchical exclusions,
yielded considerably higher comorbidity rates
(59.2% OCD in schizophrenia, compared to 1.1–
46.6% in reports applying hierarchical exclusions
and 12.2% schizophrenia in OCD compared to
4.0% respectively) (3, 5, 7, 8). Other factors
inﬂuencing heterogeneity of study ﬁndings include
sample selection, diagnostic criteria, type of preva-
lence assessment (retrospective, cross-sectional, lon-
gitudinal) and type of symptom assessment
(therapist report, short or more extensive assess-
ment tools), applied to two heterogeneous disorders
that have been shown to display a broad range of
symptoms (3, 5, 7–9). In addition, both psychotic
disorder and OCD have subthreshold extended
phenotypes that can be measured in general popu-
lation samples (10, 11); comorbidities may vary
depending on whether analysis is carried out at the
level of clinical or extended phenotype.
Therefore, to fully understand the level of
covariation between psychosis and OCD, the
broad distribution of symptomatic expression at
both clinical level and subclinical level should be
included. To our knowledge, no previous studies
have included the issue of comorbidity across the
spectrum of expression.
It has been suggested that OCD and psychosis
may not only cluster cross-sectionally, but also
inﬂuence each other longitudinally, in terms of
onset and prognosis. Studies investigating this issue
have reported contradictory results (2, 12, 13),
OCD impacting positively, negatively or not at all
on aspects of course and outcome of schizophrenia
(2, 8, 13–18). In addition, it is unclear whether
OCD is impacting on psychosis or whether there is
a reciprocal relationship with psychosis moderat-
ing risk for OCD.
The current study is a cross-sectional and
prospective longitudinal investigation in the
general population focusing on clinical and sub-
clinical OC and psychotic symptoms.
Aims of the study
The aim of this study was to examine i) the cross-
sectional association between obsessive-compulsive
disorder (OCD) and psychosis, at clinical and
subclinical levels of phenotypic expression, ii)
whether baseline OCD predicts follow-up inci-
dence of psychosis and, vice versa, whether baseline
psychosis predicts follow-up OCD, and iii) whether
the co-occurrence of obsessive-compulsive (OC)
and psychotic symptoms predicts persistence of
psychosis or OC symptoms respectively.
Material and methods
Sample
The study is part of the Netherlands Mental Health
Survey and Incidence Study (NEMESIS), a longi-
tudinal study of the prevalence, incidence, course
and consequences of psychiatric disorders in the
Dutch general population. Subjects were contacted
at three points over a period of 3 years: at baseline
(T0 – lifetime assessments), 1 year thereafter (T1 –
assessing the period between T0 and T1) and again
2 years after T1 (T2 – assessing the period between
T1 and T2) (19). A multistage, stratiﬁed, random
sampling procedure was used to ﬁrst select 90
municipalities, then a sample of private house-
holds, and ﬁnally a Dutch-speaking individual
aged 18–64 years within each household. Individ-
uals living in institutions, including individuals
residing in psychiatric hospitals, were not included
in the sampling frame. All subjects were sent an
introductory letter from the Minister of Health,
inviting them to participate. A total of 7076
subjects were enlisted at T0. The response rate
was 69.7%. Nearly 44% of non-responders agreed
to ﬁll in a postal questionnaire, including a General
Health Questionnaire (20), and were found to have
the same mean GHQ score (responders: 1.19; non-
responders: 1.16). At T1, 5618 subjects participated
for the second time (response: 79.4%); at T2, 4848
subjects participated (response of T1 participants:
86.3%). The sample was found to be representative
of the Dutch population in terms of sex, marital
status, and level of urbanization (19), with the
exception of a slight underrepresentation of indi-
viduals in the age group 18–24 years.
Presence of psychiatric disorder at T0, demo-
graphic variables held constant, only slightly
increased the probability of loss to follow-up
betweenT0 andT1, aswell as betweenT1 andT2 (21).
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Instruments
CIDI. Subjects were interviewed at home with the
(CIDI; http://www3.who.int/cidi/), version 1.1
(22) which measures DSM-III-R diagnoses. The
CIDI is a fully structured interview that yields
DSM-III-R and ICD-10 diagnoses. It is designed
for use by trained interviewers who are not
clinicians and has satisfactory inter-rater reliability
(23) and test–retest reliability (24). Ninety inter-
viewers experienced in systematic data collection
administered the interview, having received a
3-day training course in recruiting and interview-
ing, followed by a 4-day course at the World
Health Organization-CIDI training centre in
Amsterdam, the Netherlands.
Camberwell assessment of Need (CAN). Need for
care was assessed using the CAN (25). The CAN
includes 22 items (e.g. daytime activities, psycho-
logical distress, household skills). All CAN items
can be scored 0 (no problem), 1 (there was a
problem, but the problem is met), 2 (unmet need).
CIDI psychosis rating
Ratings from the 17 items of the CIDI core
psychosis sections, assessed at T0, T1 and T2 on
delusions (13 items) and hallucinations (four items)
were used (items G1–G13, G15, G16, G20, G21).
These concern classic psychotic symptoms involv-
ing, for example, thought interference and passiv-
ity phenomena (i.e. ﬁrst-rank delusions),
persecution and auditory hallucinations. All these
items can be rated in six ways: 1 – no symptom;
2 – symptom present but not clinically relevant
(not bothered by it and not seeking help for it); 3
– symptom result of ingestion of drugs; 4 –
symptom result of somatic disease; 5 – clinical
psychotic symptom (presence of distress and help-
seeking); 6 – symptom may not really be a
symptom because there appears to be some plau-
sible explanation for it.
At all three time points, clinical re-interview or
clinical consultation procedures were in place to
reduce false-positive ratings (26).
For the purpose of the analyses, subclinical
psychotic experiences were broadly deﬁned as any
CIDI rating of 2, 3, 4, or 6 on any of the 17
psychosis items. The justiﬁcation for these broad
ratings was derived from a previous study, where it
was shown that the diﬀerent ratings on the CIDI
psychosis items were strongly associated with each
other (27). In addition, the diﬀerent ratings inde-
pendently showed a similar pattern of associations
with known risk factors for psychosis (27).
Psychosis ratings at T0 and T1
Three increasing levels of psychosis were deﬁned:
(i) any T0 subclinical psychotic experience (any
CIDI rating of 2, 3, 4, or 6 on any of the 17
psychosis items; hereafter referred to as T0 psy-
chotic experience), (ii) any T0 clinical psychotic
symptom (a CIDI rating of 5 on any of the 17
CIDI core psychosis items; hereafter referred to as
T0 psychotic symptom) and (iii) T0 diagnosis of
psychotic disorder (any DSM-III-R affective or
non-affective psychotic disorder; hereafter referred
to as T0 psychotic disorder). Similar levels were
deﬁned for the T1 assessment.
Psychosis outcomes at T2
To assess T2 psychotic experiences in terms of
clinical relevance, psychosis at T2 was speciﬁed at
two levels, one involving the presence of positive
psychotic symptoms assessed with the brief psy-
chiatric rating scale (BPRS) and one using addi-
tional clinical judgment of need for care (28).
T2 outcome of BPRS psychotic symptoms. At T2,
two items of the BPRS (29), unusual thought
content and hallucinations were assessed by a
clinician in a telephone re-interview with anybody
with a rating of 2, 5, or 6 on any of the CIDI
psychosis items at T2. The clinical re-interview rate
was 74.4% (163 of 220 individuals). The BPRS
ratings were discussed in a consensus meeting
attended by two psychologists and two psychia-
trists after each telephone re-interview. All four
clinicians had received training in the BPRS and
used this instrument routinely in clinical practice.
They were blind to the information from the CIDI
at T0 and T1, as well as to the hypotheses of this
study. The range of scores for each BPRS symptom
was from 1 (absent) to 7 (very severe) (30). The
BPRS was used to deﬁne a psychosis outcome,
deﬁned as any rating >1 on either of the
two BPRS items (hereafter: T2 BPRS psychotic
symptoms).
T2 outcome of Needs-based diagnosis of psychotic
disorder. As the most widely used system of
classiﬁcation of psychiatric disorders, the DSM-
IV (31) allocates patient status on the basis of
disability and distress rather than clinical need, a
procedure was applied that yielded a needs-based
diagnosis to identify incident cases of psychosis at
T2. This deﬁnition of the psychosis outcome
allowed us to not only use classical criteria for
allocation of patient status on the basis of severity
and functional impairment (as, for example, in
Van Dael et al.
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DSM) but additionally use a clinical judgement of
need for care, as recommended for case identiﬁca-
tion in the general population (32). Need for care
in relation to psychotic symptoms and psycholog-
ical distress was assessed in the consensus meeting
by four clinicians, after information was gathered
in the areas of need as deﬁned by the CAN (33).
Information on need for care, thus collected was
combined with the BPRS to deﬁne a more stringent
T2 clinical outcome (hereafter: T2 needs-based
diagnosis of psychotic disorder), deﬁned as the
combination of (i) BPRS pathology-level psychotic
symptom (any rating >3 on either of the two
BPRS positive psychosis items) and (ii) clinician
consensus on probable ⁄deﬁnite need for care.
CIDI rating of OC symptoms and disorder
OC symptoms were examined using 5 from the 19
items of the CIDI OCD-sections. For two obses-
sion items (K1, K1a), two ratings were provided:
1, no symptom and 5, true psychiatric symptom.
The three compulsion items (K9, K10, K11) were
rated similarly, and in addition, a third rating was
added of 2, indicating that the symptom was
present but not clinically relevant (not bothered by
it and not seeking help for it).
OC symptoms were deﬁned both at T0 and T2 at
two levels: (i) any obsession or compulsion, deﬁned
as a rating of 2 or 5 on any of the obsession ⁄ com-
pulsion items mentioned earlier (hereafter: OC
symptom) and (ii) presence of OCD, deﬁned as a
CIDI-generated DSM-III-R diagnosis of OCD.
Analysis
All analyses were carried out using the software
package STATA, version 11 (34).
Cross-sectional association between OCD and psycho-
sis. Associations between T0 OCD (clinical disor-
der and subclinical OC symptoms) and the three T0
psychosis variables (psychotic experience, psy-
chotic symptom and psychotic disorder) were
assessed using logistic regression analyses. Associ-
ations were adjusted for the a priori demographical
confounders of age, sex, level of education, marital
status (living alone or not), urbanicity, and use of
alcohol and drugs.
Associations have been reported between psy-
chosis and aﬀective symptom dimensions (35–37),
between OCD and mood disorders (38–40), and
between psychosis and anxiety disorders (41, 42).
Therefore, to assess whether any association
between psychosis and OCD was independent
from the overlap between psychosis and anxiety
and mood disorders in general, all associations
were additionally adjusted, in a second step, for
lifetime presence of other anxiety disorders (panic
disorder, agoraphobia, social phobia, simple
phobia, generalized anxiety disorder) and mood
disorders (major depression, bipolar disorder,
dysthymia).
Longitudinal associations between T0 OCD and T2
psychosis. For those without a T0 or T1 diagnosis
of psychotic disorder, the risk of T2 BPRS
psychotic symptoms and of incident T2 needs-
based diagnosis of psychotic disorder was calcu-
lated as a function of the presence of a T0 OCD. To
ensure that the associations were not because of
any missed diagnosis of psychotic disorder at
baseline and were additionally adjusted for the
variable T0 psychotic experience.
Associations were adjusted for the same demo-
graphical confounders as well as presence of mood
and non-OCD anxiety disorders; the latter adjust-
ment is also necessary for reason of reports that
psychotic disorder may be expressed initially as
non-psychotic diagnoses (43–45).
To assess whether the association between T0
OCD and T2 psychosis outcomes reﬂects a predic-
tive function rather than passive comorbidity, the
ﬁt of the reverse model was tested, that is, whether
T0 psychosis variables increased the risk for T2
OCD.
Association between co-occurrence of subclinical OC
and psychotic symptoms and later clinical psycho-
sis. To test the hypothesis that individuals with
clustering of the OCD extended phenotype and the
psychosis extended phenotype would display
greater risk of developing T2 needs-based diagnosis
of psychotic disorder compared to individuals with
either extended phenotypes in isolation, an inter-
action was ﬁtted between T1 OC symptoms and T1
psychotic symptoms as independent variables in
the model with T2 BPRS psychotic symptoms and
T2 needs-based diagnosis of psychotic disorder as
the dependent variable. For the latter analyses, T1
rather than T0 measures were used as the indepen-
dent variables, given that T0 measures reﬂect
lifetime exposure so that symptoms of OC and
psychosis, rated as present at T0, may well have
occurred at entirely different periods in time, i.e.
they may not reﬂect true co-occurrence. As the T1
measure reﬂected the brief interval of 1 year, actual
co-occurrence is much more likely if both OC and
psychosis symptoms were rated as present at T1.
The inverse interaction model was also tested:
whether the co-occurrence of OCD and psychosis
extended phenotypes at T1 was associated with
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increased risk of developing a diagnosis of OCD or
OC symptoms at T2.
In line with recent advances in the conceptu-
alization of interaction, we calculated the statis-
tical additive interaction rather than the
multiplicative interaction, as the former is more
likely to yield information on the degree of
synergism between causes, that is the extent to
which both causes depend on each other or
coparticipate in disease causation (46). To calcu-
late the statistical interaction under an additive
model, the BINREG procedure in the STATA
statistical programme (34), which ﬁts generalized
linear models for the binomial family estimating
risk diﬀerences, was used. Interactions were
assessed by Wald test.
Risk set 1. For the T0 cross-sectional analyses, the
risk set consisted of all individuals who partici-
pated in the T0 CIDI interview (n = 7076).
Risk set 2. For the longitudinal analyses, the
sample was restricted to individuals who i) had
participated in the T0 CIDI interview with the
exception of the individuals with a lifetime diag-
nosis of psychotic disorder (n = 107), ii) had
post-T0 CIDI interviews at T1 (n = 5536), with
the exception of the individuals with an incident
diagnosis of psychotic disorder at that time
(n = 11), and iii) had not missed T2 CIDI
interview and re-interview by clinicians about
the presence of psychotic symptoms if they had
been eligible for this clinical re-interview. Apply-
ing these combined criteria yielded a risk set for
the longitudinal analyses of 4673 individuals.
(Fig. 1)
Risk set 3. For the analysis of the inverse model
(association between T0 psychosis and T2 OCD),
the sample was restricted to all individuals who i)
had participated in the T0 CIDI interview with the
exception of the individuals with a lifetime diag-
nosis of OCD (n = 61), ii) had post-T0 CIDI
interviews at T1 (n = 5567), with the exception of
the individuals with an incident diagnosis of OCD
at that time (n = 13), and iii) had not missed T2
CIDI interview. Applying these combined criteria,
the risk set for this analysis consisted of 4746
individuals.
Results
Descriptives
Data on demographics and OCD and psychosis
variables at T0, T1, and T2 are shown in Table 1 for
risk sets 1, 2, and 3. The distribution of demo-
graphic variables was comparable across risk sets.
Cross-sectional association between OCD & psychosis
T0 OCD was present in 0.5% (28 ⁄5838) of the
people without any psychotic experience, in 1.2%
(11 ⁄930) of the people with a T0 psychotic expe-
rience (without disorder nor symptom), in 3.9%
(8 ⁄203) of the people with a T0 psychotic symptom
(without the disorder), and in 13.1% (14 ⁄107) of
those with a T0 psychotic disorder.
Associations between T0 OC symptoms and the
psychosis phenotype became progressively stronger
when increasingly more stringent deﬁnitions were
used along the psychosis and OCD extended
phenotypes respectively (Table 2).
T0 
n = 7076 
BPRS any psychotic experiences 
n = 85 
Risk set 
N = 4673 
No CIDI interview at T1  or no 
BPRS interview at T2 
n = 101
Psychotic disorder at T0  or T1 
n = 74 
T2
N = 4848 
T1
N = 5618 
Needs-based diagnosis of psychosis 
n = 24 
T0 
n = 7076 
T2  OCS 
n = 74 
Risk set 
N = 4746 
No CIDI interview at T2
n = 52 
OCD at T0  or T1
n = 50 
T2
N = 4848 
T1
N = 5618 
T2  OCD 
n = 6 
Fig. 1. Flowchart for risk set 1 and 2.
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The associations changed only marginally after
adjustment for the confounders age, sex, level of
education, marital status, urbanicity, and use of
alcohol and drugs both at the level of symptom
(OR: 3.7, P < 0.0005, 95% CI: 2.5–5.6) as at the
level of disorder (OR: 15.9, P < 0.000, 95% CI:
8.1–31.3). When additionally adjusted for other
anxiety disorders and mood disorders, the associ-
ation between presence of OCD and psychosis was
reduced but remained signiﬁcant both at the level
of disorder (OR: 2.7, P < 0.017, 95% CI: 1.2–6.0),
at the level of symptoms (OR: 2.4, P < 0.0005,
95% CI: 1.5–3.7) and even at the lowest measured
levels of expression of the phenotype (OR: 2.7,
P < 0.0005, 95% CI: 2.1–3.6).
Association between T0 OCD and subsequent psychosis
The T0 OCD phenotype, at symptom level as well
as at disorder level, was signiﬁcantly associated
with an increased risk of i) T2 BPRS psychotic
symptoms and ii) a T2 needs-based diagnosis of
psychotic disorder (Table 3). These associations
remained signiﬁcant when adjusted for any T0
psychotic symptom or experience.
When adjusted not only for any T0 psychotic
symptom, but additionally for non-OCD anxiety
disorders and mood disorders at T0 and for the
confounders age, sex, level of education, marital
status, use of alcohol and drugs, and urbanicity,
associations for T0 OC symptoms remained signif-
icant, whereas for T0 OCD, they remained signif-
icant in the model with the T2 needs-based
psychosis outcome, but were just short of conven-
tional alpha in the model of the T2 BPRS psychotic
symptoms (Table 3).
In risk set 3, T0 psychotic disorder was signif-
icantly associated with T2 OC symptoms, also after
adjustment for T0 OC symptoms, other anxiety
and mood disorders and the other confounders
mentioned earlier. None of the subjects with T0
Table 1. Demographics, OCD, and psychosis variables at T0, T1, and T2 for risk sets
1, 2, and 3
Risk set 1
(whole sample)
Risk set 2
(longitudinal)
Risk set 3
(inverse)
N (%) 7076 (100) 4673 (100) 4746 (100)
T0 Psychotic experience (%) 1237 (17.5) 676 (14.5) 742 (15.6)
T0 Psychotic symptom (%) 295 (4.2) 102 (2.2) 152 (3.2)
T0 Psychotic disorder* (%) 107 (1.5) 0 52 (1.1)
T0 OC symptom (%) 409 (5.8) 237 (5.1) 229 (4.8)
T0 obsession (%) 372 (5.3) 219 (4.7) 213 (1.5)
T0 compulsion (%) 83 (1.2) 39 (0.83) 34 (0.7)
T0 OC disorder (%) 61 (0.86) 29 (0.62) 0 (0)
T1 psychotic symptom (%) 72 (1.3) 28 (0.6)
T1 OC symptom (%) 117 (2.1) 81 (1.7)
T2 BPRS psychotic symptom (%) 104 (2.2) 85 (1.8) 97 (2.1)
T2 needs-based diagnosis of
psychotic disorder (%)
33 (0.69) 24 (0.5) 30 (0.6)
Mean age (SD) 41.2 (12.2) 41.2 (11.9) 41.3 (11.9)
Gender (% male) 46.6 46.8 46.6
Level of education (%)
Lowest 28.0 24.3 24.6
Low 36.3 36.6 36.5
High 7.4 7.6 7.6
Highest 27.0 30.4 30.0
*Affective and non-affective.
OCD, obsessive-compulsive disorder; OC, obsessive-compulsive; BPRS, brief
psychiatric rating scale.
Table 2. Unadjusted cross-sectional associations between T0 OC symptoms ⁄ OCD
and T0 psychotic symptom ⁄ T0 psychotic disorder (disorder excluded from symp-
toms excluded from experiences)
T0 Psychosis
T0 psychotic
experience
13.8%
(930 ⁄ 6765)
T0 psychotic
symptom
2.9%
(203 ⁄ 6968)
T0 psychotic
disorder
1.5%
(107 ⁄ 7075)
T0 OC
T0 OC symptom 4.9% (348 ⁄ 7016)
% (n ⁄ N) 11.6%
(107 ⁄ 919)
16.4% (32 ⁄ 195) 35.5% (33 ⁄ 93)
OR (95% CI) 4.2 (3.3–5.4)
P < 0.0005
4.5 (3.0–6.6)
P < 0.0005
11.5 (7.4–17.9)
P < 0.0005
T0 OCD 0.9% (61 ⁄ 7076)
% (n ⁄ N) 1.2%
(11 ⁄ 930)
3.9% (8 ⁄ 203) 13.1% (14 ⁄ 107)
OR (95% CI) 2.5 (1.2–5.0)
P < 0.011
7.1 (3.3–15.3)
P < 0.0005
22.2 (11.8–41.7)
P < 0.0005
Total sample: n = 7076; OR = odds ratio (95% confidence interval).
OCD, obsessive-compulsive disorder; OC, obsessive-compulsive.
Table 3. Association [OR (95% CI)] between T0 OC symptoms ⁄ OCD and T2 psy-
chosis outcomes (= T2 BPRS psychotic symptoms and T2 needs-based diagnosis of
psychotic disorder respectively)
T2 Psychosis
T2 BPRS psychotic
symptom
1.8% (85 ⁄ 4673)
T2 needs-based
diagnosis of
psychotic disorder
0.5% (24 ⁄ 4673)
T0 OC
T0 OC symptom, not adjusted
5.1% (237 ⁄ 4673)
4.2 (2.4–7.5)
P < 0.0005
6.4 (2.5–16.2)
P < 0.0005
T0 OC symptom, adjusted for
T0 psychotic symptoms
3.0 (1.6–5.6)
P < 0.001
3.5 (1.3–9.7)
P < 0.015
Adjusted for T0 psychotic symptoms
and other confounders*
3.0 (1.5–5.9)
P < 0.001
3.8 (1.2–12.2)
P < 0.021
T0 OCD, not adjusted
0.6% (29 ⁄ 4673)
6.4 (1.9 – 21.6)
P < 0.003
15.6 (3.5 – 69.5)
P < 0.0005
T0 OCD Adjusted for T0 psychotic
symptoms
4.3 (1.1 – 16.7)
P < 0.037
8.6 (1.5 – 48.8)
P < 0.015
Adjusted for T0 psychotic
symptoms, and other confounders
3.8 (0.9–16.1)
P < 0.074
9.4 (1.1–79.6)
P < 0.040
*Age, sex, level of education, marital status (living alone or not), urbanicity, use of
alcohol and drugs, other anxiety disorders, mood disorders.
OCD, obsessive-compulsive disorder; OC, obsessive-compulsive; BPRS, brief
psychiatric rating scale.
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psychotic disorder developed full T2 OCD. Having
T0 psychotic symptoms without a T0 psychotic
disorder was signiﬁcantly associated with both T2
OCD and T2 OC symptoms, also after adjustment
for T0 OC symptoms (Table 4).
Early OCD-psychosis co-occurrence and later clinical outcome
The presence of T1 psychotic symptoms signiﬁ-
cantly increased the risk of T2 needs-based
diagnosis of psychotic disorder, as reported previ-
ously (47). For those with co-occurring T1 OC
symptoms, this risk-increasing effect was higher
compared to those without co-occurring T1 OC
symptoms. The difference in risk increase on the
additive scale between the groups with and without
T1 OC symptoms was i) 47.2% for T2 BPRS
psychotic symptoms outcome and ii) 40.4% for a
T2 needs-based diagnosis of psychotic disorder
outcome (Table 5). These interactions remained
signiﬁcant when adjusted for the presence of T0
psychotic symptoms (Risk difference: i) 42.4%;
v2 = 5.51; P = 0.018 and ii) Risk diﬀerence:
38.9%; v2 = 4.3; P = 0.038)). In the inverse
model, there was no signiﬁcant interaction between
present T1 OC symptoms and T1 psychotic symp-
toms in predicting T2 OCD or T2 OC symptoms
(Table 5; Fig. 2a,b).
Discussion
The results of this population-based study showed
a cross-sectional association between subclinical
and clinical OCD and subclinical and clinical
psychosis, independent of other anxiety and
mood disorders and demographic confounders. In
the longitudinal analyses, it was shown that the T0
OCD (extended) phenotype was associated with
the development of future subclinical and clinical
psychosis, and conversely, that the T0 (extended)
psychosis phenotype was associated with future
OCD. These ﬁndings could still be attributed to the
Table 4. Association [OR (95% CI)] between T0 psychotic symptoms ⁄ disorder and
T2 OC symptoms ⁄ OCD
T2 OCD
T2 OC symptoms
1.6% (74 ⁄ 4746)
T2 OCD
0.13% (6 ⁄ 4746)
T0 Psychosis
T0 psychotic symptoms
3.2% (152 ⁄ 4746)
6.9 (3.7–12.9)
P < 0.0005
15.3 (2.8–84.2)
P < 0.002
Adjusted for T0 OC symptoms 3.3 (1.7–6.7)
P < 0.001
6.9 (1.1–43.6)
P < 0.04
Adjusted for T0 OC symptoms and
other confounders
2.9 (1.4–6.2)
P < 0.004
9.0 (1.2–70.4)
P < 0.04
T0 diagnosis psychosis
1.1% (52 ⁄ 4746)
7.7 (3.2–18.4)
P < 0.0005
(No T2 OCD)
Adjusted for T0 OC symptoms 2.8 (1.1–7.6)
P < 0.04
(No T2 OCD)
Adjusted for T0 OC symptoms and
other confounders*
2.3 (0.8–7.3)
P < 0.14
(No T2 OCD)
*Age, sex, level of education, marital status (living alone or not), urbanicity, use of
alcohol and drugs, other anxiety disorders, mood disorders.
OR = odds ratio (95% confidence interval).
OCD, obsessive-compulsive disorder; OC, obsessive-compulsive.
Table 5. Interactions between T1 psychotic symptoms and T1 OC symptoms in predicting psychosis and OCD respectively. Additive scale (risk differences)
No T1 psychotic
symptom
T1 psychotic
symptom
Increase in risk by
T1 psychotic symptom
Risk for T2 BPRS psychotic symptoms (n = 85)
No T1 OCS (%) 1.6 10.0 8.4
T1 OCS (%) 6.8 62.5 55.6
Difference in risk increase 47.2% (10.8–83.7)
Additive interaction v2 = 6.44, df = 1, P = 0.011
Risk for T2 needs-based diagnosis of psychotic disorder (n = 24)
No T1 OCS (%) 0.4 10.0 9.6
T1 OCS (%) 0 50 50
Difference in risk increase 40.4% (3.3–77.5)
Additive interaction v2 = 4.56, df = 1, P = 0.033
No T1 OCS T1 OCS Increase in risk by T1 OCS
Risk for T2 OCS
No T1 psychotic symptom (%) 1.1 20.6 19.5
T1 psychotic symptom (%) 10.5 50 39.5
Difference in risk increase (%) 20.0
Additive interaction v2 = 1.11, df = 1, P = 0.29
Risk for T2 OCD
No T1 psychotic symptom (%) 0.1 0 )0.1
T1 psychotic symptom (%) 0 12.5 12.5
Difference in risk increase (%) 12.6
Additive interaction v2 = 1.16, df = 1, P = 0.28
OCD, obsessive-compulsive disorder; OC, obsessive-compulsive; BPRS, brief psychiatric rating scale.
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high rates of comorbidity, without a speciﬁc
impact of OC symptoms on the course of psychotic
symptoms. However, in the interaction models, the
risk-increasing effect of comorbid OC and psy-
chotic symptoms on a future psychosis (clinical)
outcome was considerably stronger then the risk-
increasing effect of comorbid OC and psychotic
symptoms on a future OCD outcome. This sug-
gests a speciﬁc impact of OC symptoms on
psychotic symptoms in increasing the risk for
transition to psychosis.
Comorbidity
The analyses revealed a much greater than chance
comorbidity. The prevalence of OCD in psychosis
was 13.1%, somewhat at the lower end of the
reported range from 1% up to 59% in previous
studies (6, 7). The rather low estimation in this
study is in line with comorbidity ﬁndings based on
short screening questionnaires like the diagnostic
interview schedule or its successor the CIDI
(8–14%) compared to studies using more extensive
questionnaires like PANSS and YBOCS (23–47%)
(8). It is possible that the CIDI may lead to
underreporting of OC symptoms as it includes only
two questions regarding obsessions and three
regarding compulsions. The lifetime prevalence of
OCD of 0.86% in this study indeed was lower than
the 2–3% reported in most other studies (42, 48).
Thus, the estimates in the current study can be
considered conservative.
Comorbidity may arise from a number of
sources. The comorbidity between OCD and psy-
chosis may be because of shared etiological inﬂu-
ences. Environmental risk factors like pre- and
perinatal stressful events, childhood trauma and
negative life events, being part of an ethnic
minority and use of cannabis and other drugs
tend to be associated with both OCD and psycho-
sis (49–53). An increased vulnerability in late
adolescence and a tendency for males to get
aﬀected earlier than females are also common
correlates of both OCD and psychosis (7, 54). Both
disorders are associated with a number of altera-
tions in neuropsychological performance (impaired
attention and error monitoring, impaired inhibi-
tion, and impaired visuospatial skills) (8) as well as
neuroanatomical and neurobiological changes
(volume changes in basal ganglia and prefrontal
cortex; alterations in dopaminergic neurotransmis-
sion) (55, 56).
Overlapping diagnostic criteria may also con-
tribute to the apparent comorbidity. Obsessions
and delusions, core symptoms of OCD and
psychosis, respectively, share some features in
their conceptualization: both concern persistent
thoughts or ideas that become overvalued and go
together with elevated preoccupation, distress,
anxiety and, frequently, impact on behaviour (31,
57, 58). However, there remains a distinct concep-
tual diﬀerence between these symptoms. Delusions
typically are deﬁned as false beliefs that are held
with high conviction, not amenable to reason, and
ego-syntonic by their holder, who is lacking insight
and does not unfold any resistance. Obsessions are
deﬁned as recurrent and persistent thoughts,
impulses or images, that are experienced as intru-
sive and inappropriate (i.e. ego-dystonic), and
typically accompanied by insight: they are recog-
nized as a product of ones own mind and elicit
resistance (31).
Another possible source of comorbidity is con-
founding or population stratiﬁcation, which occurs
when two disorders have non-overlapping sets of
risk factors, but these risk factors both tend to be
more common in certain strata of the population
(59). The association between (subclinical) OC and
psychosis, however, was shown to be independent
of confounding by other anxiety and mood disor-
ders as well as a number of non-shared risk factors
and demographic variables.
T0 psychotic symptoms
T1 psychotic symptoms
T0 OC symptoms
T1 OC symptoms
T2 psychotic disorder
T2 psychotic symptoms
Persistence
T2 psychotic disorder
T0 OCD
Inciden
ce
Incidence
Transition
(a)
(b)
Fig. 2. (a) The obsessive-compulsive disorder extended phenotype (disorder and symptoms without disorder) at T0 predicted incident
psychosis (disorder and symptoms) at T2. Similarly, T0 psychotic symptoms predicted T2 obsessive-compulsive (OC) symptoms. (b)
Given the early presence of psychotic symptoms, the likelihood of persistence of psychosis symptoms or transition to psychotic
disorder was higher if early psychosis was accompanied by co-occurrence of OC symptoms (dotted grey arrows).
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Finally, Berksons bias may aﬀect the results,
when subjects with more than one disorder are
more likely to be part of a clinical sample (60, 61).
However, our ﬁndings were derived from a non-
clinical, general population sample, suggesting that
the overlap cannot be explained by the eﬀect of any
referral bias. Summarizing, there is some evidence
for shared etiological factors contributing to the
observed comorbidity, although the role of over-
lapping diagnostic criteria cannot be ruled out.
OC symptoms predict clinical psychosis
A second important ﬁnding in the longitudinal part
of the study is that T0 (subclinical) OCD predis-
poses for incident psychosis and for transition of
psychotic experiences to clinical psychosis with
need for care. This ﬁnding strengthens previous
reports of a risk-increasing effect of OCD on the
development of psychosis (62, 63), although this
was not replicated in some studies (64, 65).
Although we also found a reverse association of
psychotic symptoms predisposing for incident
OCD, only OC symptoms appeared to have a
speciﬁc interaction with psychotic symptoms in
augmenting the risk for later psychotic disorder
with need for care; the reverse was not found.
Thus, OC symptoms may have a deleterious
inﬂuence on the course and outcome of psychosis.
The precise nature of this ‘‘toxic’’ eﬀect remains
unclear. In studies on psychological models of
OCD, persons prone to OCD show a cognitive
style characterized by unsuccessful thought sup-
pression and the tendency to make negative inter-
pretations that involve the idea that the persons
choice can result in harm, which needs to be
neutralized. Consequent to this cognitive style,
occasional intrusive thoughts tend to re-occur,
cause distress and become a symptom (66). In
severe cases of OCD, insight can become tenuous
as obsessions progress to overvalued ideas. At
some point, an obsessional concern may be
regarded as justiﬁed and beyond reasonable ques-
tion, thereby corresponding to the deﬁnition of a
delusion. It is attractive to speculate that the
development of a delusional appraisal or belief of
an intrusive thought, particularly in presence of
this obsession-prone cognitive style, may also
predispose for psychosis, which is in line with
current psychological models of psychosis (67).
Limitations
Despite the large sample, numbers were quite low
in some of the longitudinal analyses. For example,
only three subjects with T0 OCD developed a T2
needs-based diagnosis of psychotic disorder, and in
the interaction models of T1 comorbid psychotic
and OC symptoms, controlled for T0 psychotic
symptoms, there were no subjects with OC symp-
toms, but without psychotic symptoms, developing
psychosis with need for care.
This study does not provide information on the
diﬀerence in nature of symptoms between schizo-
phrenia with OC symptoms and schizophrenia
without OC symptoms. For this purpose, the CIDI
does not cover suﬃciently the negative and cogni-
tive symptoms and qualitative diﬀerences between
diﬀerent kinds of obsessions and compulsions. As
mentioned earlier, the CIDI may lack sensitivity
compared to more extensive questionnaires, par-
ticularly for OC symptoms. Finally, the duration
of the follow-up period of 3 years is relatively
short.
To our knowledge, this is the ﬁrst study on the
association between clinical and subclinical OCD
and psychosis in a general population sample using
a longitudinal design. Increased comorbidity rates
between OCD and psychosis were found, suggest-
ing an etiological relationship with a partially
shared or similar etiological pathway.
The ﬁnding that OC symptoms predict psychotic
disorder with need for care is important for iden-
tifying subjects at risk for psychosis. For clinicians,
it can be helpful in follow-up and treatment plan-
ning to account for the apparent deleterious eﬀect of
OC symptoms on psychosis. However, although
there is some evidence for an etiological relation-
ship, the mechanism of the mutual impact of OC
and psychotic symptoms is still poorly understood
and requires further research.
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